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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the diffusion 
of moisture into an element and improve heat 
radiation. 

SOLUTION: A transparent electrode 12, a positive 
hole transport layer 14, a luminescence layer 16 and a 
metal cathode 18 are formed on a glass substrate 10. 
The positive hole transport layer 1 4, the 
luminescence layer 1 6 and the metal cathode 1 8 are 
covered to form a protecting layer 20. The protecting 
layer 20 is formed in a multilayer structure with an 
insulating layer 20a and a metal layer 20b. In special, 
the metal layer 20 is provided in the protecting layer, 
so that the entry of moisture into an element is 
prevented and heat radiation is improved. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl jpo.gojp/PA1/result/detail/main/wAAAJgaG1 RDA410275680P1 .htm 04/05/1 7 



1/1 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ~ 
[Claim 1] The organic EL device characterized by having the protective layer which consists 
one [ at least ] electrode and the outside of a luminous layer of multilayer structure which 
contains two-layer [ of an organic layer and a metal layer ], or two-layer [ of an inorganic 
layer and a metal layer ] as wrap ******** j n the organic EL device which makes a luminous 
layer emit light by ****(ing) the luminous layer which becomes inter^electrode [ of a pair ] 
from an organic material, and pouring a carrier into a luminous layer from two electrodes. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention **** the luminous layer which becomes inter-electrode 
[ of a pair ] from an organic material, and relates to the structure of the organic EL device 
which makes a luminous layer emit light, especially its protective layer by pouring a carrier 
into a luminous layer from two electrodes. 
[0002] 

[Description of the Prior Art] The flat-surface display using an organic EL device is capturing 
the big spotlight as a next-generation display, and the researches and developments about 
this are done briskly. If an organic EL device is used especially, the high quality display which 
has the descriptions, such as a direct-current low-battery drive, a high angle of visibility, and 
spontaneous light, can be realized, and it is thought that the utility value is very high. 
[0003] This organic EL device has the configuration which carried out laminating formation of 
a transparent electrode (anode plate) / electron hole transportation layer / luminous layer / 
the metal electrode (cathode) for example, on the glass substrate. Moreover, the big matter of 
a work function is used for an anode plate, and the small matter of a work function is used for 
cathode. And an organic material is used for an electron hole transportation layer and a 
luminous layer, and light is emitted when an electron recombines with the electron hole 
poured in from two electrodes in a luminous layer. 

[0004] Here, the solid-state organic material used for an electron hole transportation layer or 
a luminous layer tends to be invaded by moisture, oxygen, etc., and if an organic EL device is 
driven in atmospheric air, the luminescence property will deteriorate rapidly. Furthermore, it is 
necessary to make it the electrode prepared on a solid-state organic material not oxidize. 
Therefore, it is necessary to prepare organic and an inorganic protective layer, to close a 
component, and to isolate from atmospheric air in an organic EL device. For example, JP,7- 
192867,A has the indication about various kinds of closure approaches. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, although the life of an organic EL device 
could be prolonged by preparing a protective layer, when sufficient antioxidizing and invasion 
prevention of moisture were aimed at, there was a problem that heat dissipation nature will 
worsen. That is, when thickness of a protective layer was made not much thick, the heat 
generated in the component stops having radiated heat enough, and there was a problem that 
the property of a component will deteriorate. 

[0006] Especially the brightness that is required of an EL element in the usual case is about 
two 200 cd/m, the drive currents for it are several two or less mA/cm, and the effect of 
generation of heat is not so large. However, with an organic EL device, the brightness which 
exceeds 1000 cd/m2 by impression of 10V is obtained, and there is also a report that 
brightness improves further and the brightness of 100,000 cd/m2 is obtained by doping to a 
luminous layer by the latest research. For example, considering using an organic EL device as 
the flat-surface light source, several 1000 cd/m2 needs to emit light, and a current required 
for it becomes two or more 100 mA/cm. In this case, a chip temperature will exceed 100- 
degreeC, the fall of brightness and the point emitting [ un-] light will occur, and degradation of 
a component will take place. Therefore, in such an organic EL device of high brightness, 
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[0015] In such an organic EL device, by impressing an electrical potential difference to a 
transparent electrode 1 2 and the metal cathode 1 8, an electron hole and an electron are 
poured in, and this recombines and emits light in a luminous layer 16 from two electrodes 12 
and 1 8. With this operation gestalt, since the component section which consists of the 
electron hole transportation layer 14, a luminous layer 16, and metal cathode 18 is covered 
with the protective layer 20, diffusion inside the oxygen from atmospheric air and moisture is 
effectively prevented by it, and can eliminate the bad influence to a component property by it. 

[0016] Especially, in the component of this operation gestalt, the protective layer 20 contains 
metal layer 20b. Metal layer 20b has very precise structure, and prevents diffusion of oxygen 
or moisture effectively. It can prevent effectively also about diffusion of oxygen by using what 
forms the oxide film of passive states, such as aluminum, as metal layer 20b especially. 
[0017] Moreover, since the metal layer 20 has good thermal conductivity, it can radiate 
effectively the heat generated in the component section, and can prevent heating of the 
component section. When the amount of currents is enlarged with 100 mA/cm2 - about two 1 
A/cm and the amount of luminescence is especially enlarged with 1000 - 10000 cd/m2, the 
calorific value of the component section is large and the heat dissipation becomes an 
important technical problem. According to the component of this operation gestalt, also in the 
component of such an amount of large luminescence, degradation of a property is made to the 
minimum. 

[0018] Moreover, with this operation gestalt, since insulating-layer 20a has been arranged on 
the metal cathode 18, metal layer 20b and the metal cathode 18 can be electrically insulated 
by this. Furthermore, since metal layer 20b has been arranged on the maximum outside, the 
heat dissipation effectiveness is made to a sufficiently big thing. 

[0019] About 200nm, insulating-layer 20a of a protective layer 20, and metal layer 20b have 
[ the electron hole transportation layer 14 and a luminous layer 16 / about 50nm and the 
metal cathode 18 ] the thickness of about 200nm desirable [ in addition, ]. Heat dissipation is 
possible for a very effective thing by making metal cathode 18 comparatively thick of 200nm 
or more especially. 

[0020] Moreover, although laminating formation of the electron hole transportation layer 14 
and the luminous layer 16 was carried out with the above-mentioned operation gestalt, it is 
good also as 1 lamination of a mixed organic layer. Furthermore, it is good also as a 
configuration which prepares not the electron hole transportation layer 14 but an electronic 
transportation layer in the metal cathode 1 8 side. Furthermore, it is also possible to use a 
transparent electrode 12 as cathode and to make a counterelectrode into an anode plate. 
Thus, various kinds of configurations known now are employable as the configuration of the 
component section. 
[0021] 
[Example] 

On the "example 1" glass substrate 10 currently formed beforehand, with vacuum deposition, 
50nm of triphenyl diamines was deposited, and the transparent electrode 12 of ITO formed 
the electron hole transportation layer 14, deposited 50nm of quinolinol aluminum complexes 
after that, and formed the luminous layer 1 6. And on this luminous layer 1 6, 200nm vacuum 
evaporation© formation of the MgAg was carried out, the metal cathode 18 was formed, and 
the component was formed. Then, on this component section, the laminating of MgF2 and the 
aluminum was carried out by turns, and the protective layer 20 which consists of insulating- 
layer 20a and metal layer 20b was formed. In this example, both thickness of insulating-layer 
20a and metal layer 20b was set to 200nm, and formed three layers of these at a time. 
[0022] The continuation drive of this component was carried out by drive current 10 mA/cm2, 
and the reduction-by-half life of brightness was measured. The life of about 3000 hours has 
been attained by initial brightness 200 cd/m2 (refer to drawing 2 ). 

[0023] On the other hand, when the same drive was carried out in the formed component 
(with no protective layer 20) to the metal cathode 18, the reduction-by-half life was about 
500 hours. This result is shown in drawing 2 . Moreover, when the continuation drive of the 
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TECHNICAL FIELD 

[Field of the Invention] This invention **** the luminous layer which becomes inter-electrode 
[ of a pair ] from an organic material, and relates to the structure of the organic EL device 
which makes a luminous layer emit light, especially its protective layer by pouring a carrier 
into a luminous layer from two electrodes. 
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PRIOR ART 

[Description of the Prior Art] The flat-surface display using an organic EL device is capturing 
the big spotlight as a next-generation display, and the researches and developments about 
this are done briskly. If an organic EL device is used especially, the high quality display which 
has the descriptions, such as a direct-current low-battery drive, a high angle of visibility, and 
spontaneous light, can be realized, and it is thought that the utility value is very high. 
[0003] This organic EL device has the configuration which carried out laminating formation of 
a transparent electrode (anode plate) / electron hole transportation layer / luminous layer / 
the metal electrode (cathode) for example, on the glass substrate. Moreover, the big matter of 
a work function is used for an anode plate, and the small matter of a work function is used for 
cathode. And an organic material is used for an electron hole transportation layer and a 
luminous layer, and light is emitted when an electron recombines with the electron hole 
poured in from two electrodes in a luminous layer. 

[0004] Here, the solid-state organic material used for an electron hole transportation layer or 
a luminous layer tends to be invaded by moisture, oxygen, etc., and if an organic EL device is 
driven in atmospheric air, the luminescence property will deteriorate rapidly. Furthermore, it is 
necessary to make it the electrode prepared on a solid-state organic material not oxidize. 
Therefore, it is necessary to prepare organic and an inorganic protective layer, to close a 
component, and to isolate from atmospheric air in an organic EL device. For example, JP,7- 
1 92867,A has the indication about various kinds of closure approaches. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Thus, although the life of an organic EL device 
could be prolonged by preparing a protective layer, when sufficient antioxidizing and invasion 
prevention of moisture were aimed at, there was a problem that heat dissipation nature will 
worsen. That is, when thickness of a protective layer was made not much thick, the heat 
generated in the component stops having radiated heat enough, and there was a problem that 
the property of a component will deteriorate. 

[0006] Especially the brightness that is required of an EL element in the usual case is about 
two 200 cd/m, the drive currents for it are several two or less mA/cm, and the effect of 
generation of heat is not so large. However, with an organic EL device, the brightness which 
exceeds 1000 cd/m2 by impression of 10V is obtained, and there is also a report that 
brightness improves further and the brightness of 100,000 cd/m2 is obtained by doping to a 
luminous layer by the latest research. For example, considering using an organic EL device as 
the flat-surface light source, several 1000 cd/m2 needs to emit light, and a current required 
for it becomes two or more 100 mA/cm. In this case, a chip temperature will exceed 100- 
degreeC, the fall of brightness and the point emitting [ un-] light will occur, and degradation of 
a component will take place. Therefore, in such an organic EL device of high brightness, 
calorific value is large and this cure is important. In addition, acceleration according 
[ degradation of the component by heat ] to the heat of a structural change of organic layers, 
such as a luminous layer, or electrode oxidation is the cause. 

[0007] This invention aims at offering an organic EL device with a sufficient heat dissipation 
property while it is made for solving the above-mentioned technical problem and it can 
perform sufficient closure. 
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MEANS 

[Means for Solving the Problem] By ****(ing) the luminous layer which becomes inter- 
electrode [ of a pair ] from an organic material, and pouring a carrier into a luminous layer 
from two electrodes, in the organic EL device which makes a luminous layer emit light, this 
invention is a wrap protective layer about one [ at least ] electrode and the outside of a 
luminous layer, and is characterized by having the protective layer which consists of 
multilayer structure containing two-layer [ of an organic layer and a metal layer ], or two- 
layer [ of an inorganic layer and a metal layer ]. 

[0009] Thus, by this invention, the electrode and the luminous layer were covered by the 
protective layer. By this, diffusion of the moisture to one electrode (for example, metal 
cathode) and the perimeter ambient atmosphere of a luminous layer or oxygen can be 
prevented, property degradation of a component can be controlled, and reinforcement can be 
attained. Especially, the protective layer contains the metal layer. The metal layer has very 
precise structure and prevents diffusion of oxygen or moisture effectively. Furthermore, it can 
prevent effectively also about diffusion of oxygen by using what forms the oxide film of 
passive states, such as aluminum, as a metal layer. 

[0010] Moreover, since the metal layer has good thermal conductivity, it can radiate 
effectively the heat generated in the component, and can prevent heating of a component. 
When the amount of currents is enlarged and the amount of luminescence is enlarged 
especially, the calorific value of a component is large and excelling in the heat dissipation 
nature becomes important requirements. According to this invention, also in the component of 
such an amount of large luminescence, degradation of a property is made to the minimum. 
[0011] Moreover, if an insulating layer is arranged on an electrode, a metal layer and cathode 
can be insulated electrically. Furthermore, the heat dissipation effectiveness can be made 
sufficiently big by arranging a metal layer on the maximum outside. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of 
operation of this invention is explained based on a drawing. 

[0013] Drawing 1 is drawing showing the configuration of the organic EL device concerning 
this operation gestalt The transparent electrode 1 2 is formed in the top face of a glass 
substrate 10. As for this transparent electrode 12, ITO (indium tin oxide), Sn02, etc. are used. 
Laminating formation of the electron hole transportation layer 14 which consists of an organic 
material on this transparent electrode 12, and the luminous layer 16 is carried out The 
electron hole transportation layer 14 is formed of TPD (triphenyl diamine), and a luminous 
layer 16 is formed of Alq (quinolinol aluminum complex) etc. The metal cathode 18 is formed 
on a luminous layer 16. MgAg (9:1), AILi (9.9:0.1), Main (9:1), etc. are adopted as this metal 
cathode 18. 

[0014] And a protective layer 20 is formed so that the whole including the side face of this 
electron hole transportation layer 14, a luminous layer 16, and the metal cathode 18 may be 
covered. This protective layer 20 is a multilayer layer of insulating-layer 20a and metal layer 
20b, and the laminating of these is carried out alternately with two-layer [ every ]. Here, in 
addition to this, the same organic substance as what was used for the electron hole 
transportation layer 14 or the luminous layer 16, and various kinds of organic substance of 
low-molecular and a macromolecule can be used for insulating-layer 20a. Furthermore, it is 
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EXAMPLE 
[Example] 

On the "example 1" glass substrate 10 currently formed beforehand, with vacuum deposition, 
50nm of triphenyl diamines was deposited, and the transparent electrode 12 of ITO formed 
the electron hole transportation layer 14, deposited 50nm of quinolinol aluminum complexes 
after that, and formed the luminous layer 16. And on this luminous layer 16, 200nm vacuum 
evaporationo formation of the MgAg was carried out, the metal cathode 18 was formed, and 
the component was formed. Then, on this component section, the laminating of MgF2 and the 
aluminum was carried out by turns, and the protective layer 20 which consists of insulating- 
layer 20a and metal layer 20b was formed. In this example, both thickness of insulating-layer 
20a and metal layer 20b was set to 200nm, and formed three layers of these at a time. 
[0022] The continuation drive of this component was carried out by drive current 10 mA/cm2, 
and the reduction-by-half life of brightness was measured. The life of about 3000 hours has 
been attained by initial brightness 200 cd/m2 (refer to drawing 2 ). 

[0023] On the other hand, when the same drive was carried out in the formed component 
(with no protective layer 20) to the metal cathode 18, the reduction-by-half life was about 
500 hours. This result is shown in drawing 2 . Moreover, when the continuation drive of the 
drive current was carried out by 500 mA/cm2, as shown in drawing 3 , luminescence stable 30 
minutes or more has been attained. On the other hand, at the thing without a protective layer 
20, a chip temperature rises rapidly and brightness has become 0 in about 1 0 minutes. 
[0024] The triphenyl diamine which is the organic substance which constitutes the electron 
hole transportation layer 14 from the same configuration as the "example 2" example 1 as 
insulating-layer 20a was adopted. In addition, as metal layer 20b, aluminum is used like the 
above. The continuation drive of this component was carried out by drive current 10 mA/cm2, 
and the reduction-by-half life of brightness was measured. The life of about 2500 hours has 
been attained by initial brightness 200 cd/m2. 
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DESCRIPTION OF DRAWI NGS L 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the operation gestalt of an organic EL 
device. 

[Drawing 2] It is the property Fig. showing the life of this example. 
[Drawing 3] It is the property Fig. showing the life of this example. 
[Description of Notations] 

10 A glass substrate, 12 A transparent electrode, 14 An electron hole transportation layer, 16 
A luminous layer, 18 metal cathode, 20 A protective layer, 20a An insulating layer, 20b Metal 
layer. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



04/05/17 



1/1 V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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[ooi6] *nmi&m<Dmtt&\,^xte, «a 

120 as&J51Jf 2 0 b.4r^/?l*5 0 . ^MS 2 0bli 
#tWI»itC«3Mrlrtr* «9 , K*^»<o»:*«r» 

*w^Kih-r.5 e 4*fc, &«Jf 2 o b £ brr/u^ftif 

[0017] 2 0 13, SReWfetfftff Tfc 

1 0 OmA/cm 2 -lA/cm 2 gSi:*#< Lt, 35 
ftfi£ 1000— lOOOOcd /m 2 £ < bfd^ 

[0 0 18] *W6»HI'CI4, AMHU S±ic 
ft»|2 0a*rEBLfcft:ab« ittKlio-C, M12 

o b i&JKi&ffi i8t Sr«fttt^tt»-rs r. t a* -e# 
5o S tie* ft*MHK:&M2 0 bSrEKLfcfc*. St 

[0019] 4*5, jE7Li£i£Jf 1 4 . 3S3fcJi 1 6 5 0 



(3) #PJ¥l 0-2 7 5 6 8 0 

4 

nmgi, AMS18^ 2 0 0nmgl «3J1 2 
0 <Djffe^Jl 2 0a, &M 20bfi2 00n m^g<Djf: 
*d5»*UV\ &JR^Hl 8 5:2 0 0 nm&±b 

[0 0 2 0] ±iE<Og|j6fi^ffi"e«, jETLtftiSS 1 

4 1 , «3ts i 6 Lfca*. ?m^«as^-Ji 

So 

[0 0 2 1] 

■^r$>:«r5 0nm*ab-CjE?L«ia6J114SrJg*U 
*rO«*y y y— ^T/W^«ffS:5 0 nmiiitTM 
20 11 6Sr0J*bfCo *£" LT> ^^*ll 6±CMgA 
g£2 0 0 nmjR»«J*LT&Jlft«l 8«l, X 
^Sr^b^o ' MgF 
2i:, AlSrXS^SIW U »»S 2 0 a . ^JRH 2 0 

2 0 a, &MJ12 0 b^)i¥^M*^fc2 0 0 nm£ L, 

[0 0 2 2] ^^Wi«10mA/cm 2 ti 

# . mmmvxmm<D¥mm&zmfe^tco ®mmm2oo 

c d/m 2 t«3 3 0 0 0 W|0#^Mt#fc (13 2 

30 0m) o 

[0023] &mmm 1 s (« 

"To ^/c. BSjSS££t5 0 0mA/cm 2 T*ii^SlL 

**"c#*i. »ai2o^^^<om 
*tf«L»^±#b, fiiq^-rtttiJotftortto 

[0 0 2 4] r^as«2j .3IJfi«i ^I^«^*fi8-c, 16 

40 i!20ai LTjETL^I 1 4 «r«tf*f 

5hy 7oinyUv?r ^ ^z&m l-tlo 4*5, ^JSS 2 0 
b^LTte, ±IE^I^«^A 1 SrfflV^TV^So 
^^SjS:^ 1 0 m A/ c m 2 T?ffijg^tb LT»ft<O^JS 
#^^Sl^UfCo WS2 00 cd/m 2 T^2 5 0 

o^ra^#^3& s ^*e#^o 

So 

jo [13] mnMm<Dmfi$&7jk't¥f&mx3bz> 0 
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